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- A description of any restrictions on data availability
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Randomization
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Raw data is publicly available under: http://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-9333

Additional publicly available datasets used for comparison can be found under: GSE84498, GSE124395, GSE148339, https://doi.org/10.6084/
m9.figshare.5829687.v7 and https://doi.org/10.6084/m9.figshare.5968960.v2 (These comparisons are included in Figure 1C, and Supp. Fig. 1F).

Mice livers for sequencing:

- 4 biological replicates (mice) were used in this study, from which a total of 11 plates were obtained (of which 2 were technical replicates).
We have sequenced on average 624 single nuclei per mouse and focus our statistics on the single nucleus level. With our data, we have a
power of 0.98 to detect at least 5 nuclei of cell types that have a frequency of 2%.

- To demonstrate our novel snRNAseq2 approach in a diseased context, 1 each of vehicle- or CCl4-treated mouse were sequenced to study
livers with fibrosis. A total of 2 plates were obtained, from each plate, half contains nuclei from vehicle-treated and the other half contains
nuclei from CCl4-treated replicate; within each half contains 2n and 4n ploidy nuclei.

Image analyses:

- At least 200 nuclei per condition were analysed to measure Cyp2e1-2 and Cyp2f2 expression in RNAscope experiments.

- Percentage of Lgr5 positive nuclei were determined from a total of 100 nuclei.

- Number of Lgr5 copies per 2n or 4n nucleus were scored from a total of ~1000 nuclei each using Halo software.

- Endothelial cell size was determined from ~200 Lyve1-positive nuclei using Fiji Image J software.

As deriving statistics from technical replicates is discouraged, we excluded the 2 technical replicates from downstream analysis after
normalization. This was done to avoid any bias driven by assessment of the same nuclei, i.e. only the data from the first experiment
performed on these nuclei was kept.

Sequencing:

- Clustering of cells was done, showing no noticable difference between the 4 healthy young biological replicates. Results from the
transcriptomic data analysis were validated using RNAscope with probes for representative mRNA molecules.

- One replicate of Vehicle- or CCl4-treated replicate were used to further demonstrate the application of snRNAseq2 in diseased liver model.

Imaging:

- Since liver zonation has been well characterized by previous independent studies, we analysed liver zonation with RNAscope probes
(Cyp2e1-2, Cyp2f2 and Lgr5) in 3 mice livers.

- Staining for LSECs was performed from one liver section.

Imagestream:

- 2 young healthy mice livers were used for Imagestream analysis.

All young healthy mice used in this study were treated the same, so no randomization was needed.

All mice used in this study were treated the same, so no blinding was needed.
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Materials & experimental systems
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

DAPI (ThermoFisher, #62248, Lot. UE2771402), used at 1:1000

Hoechst 33342 (Thermo Fisher Scientific, Cat No. 62249), 10µg/mL

Anti-Lyve1 (Abcam, EPR21771, Lot. GR3357898-4), used at 1:1000

Anti-!-catenin (Novus Biologicals, cat.AF1329-SP, Lot. H2TU919091), used at 1:50

Donkey anti-Goat Alexa555 IgG (H+L) (ThermoFisher, A-21432), used at 1:1000

Donkey anti-Rabbit Alexa647 IgG (H+L) (Thermofisher, A-31573), used at 1:1000

a-SMA-Cy3 conjugated (Sigma, clone 1a4, Lot. 037m4783v). See citation for usage.

RNAscope® 2.5 LS Probe Mm-Cyp2f2 (Cat No. 451858)

RNAscope® 2.5 LS Probe Mm-Cyp2e1-C2 (Cat No. 402788 -C2)

RNAscope® 2.5 LS Probe Mm-Lgr5 (Cat No. 312178)

Pan-centromeric probe (Cambio, Cat 1697-MF-01)

TSA plus-Cy5 (Akoya Biosciences Cat No. NEL745001KT), detection at 1:500 dilution of !-catenin protein

TSA plus-Cy3 (Akoya Biosciences Cat No. NEL744001KT), detection at 1:500 dilution of Cyp2e1-2 or Lgr5

TSA plus -Fluorescein (Akoya Biosciences Cat No. NEL741001KT), detection at 1:500 dilution of Cyp2f2

All antibodies were validated by respective manufacturers (see websites).

Young (3 months old) male mice (C57Bl6/J) were used; furthermore, CCl4-treated C57Bl6/J mice were used to model fibrosis. All mice
were maintained in a specific pathogen-free environment in Individually Ventilated Caging units. Mice were kept in a positive
pressure system, maintaining a temperature between 19 and 23 degrees, 55% humidity (± 10%), 20 total air changes per hour, and
under a 12 hours light/dark cycle. Mice had free access to standard laboratory diet (PicoLab Mouse Diet 20, 5R58) and water.

The study did not involve wild animals

The study did not involve samples collected from the field

This investigation was approved by the Animal Welfare and Ethics Review Board and followed the Cambridge Institute guidelines for
the use of animals in experimental studies under Home Office licences PPL 70/7535 until February 2018 and PPL P9855D13B from
March 2018. All animal experimentation was carried out in accordance with the Animals (Scientific Procedures) Act 1986 (United
Kingdom) and conformed to the Animal Research: Reporting of In Vivo Experiments (ARRIVE) guidelines developed by the National
Centre for the Replacement, Refinement and Reduction of Animals in research (NC3Rs)

Sample preparation is described in detail in the methods and supplementary information sections of the manuscript.




